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CHAPTER 3 
 
 
RESEARCH METHODOLOGY 
 
 
3.1  PLANNING OF THE STUDY 
 
 In this chapter, we will be discussed about the process to conduct the whole study. 
Scheduling and planning have been done in the early stage to make the project work 
effectively. The offshore structure used in this project is 4-legged fixed offshore structure. 
This offshore structure is the existing structure which located at Terengganu, Malaysia. 
Free vibration analysis, time history and response spectrum seismic analysis have been 
carried out. The computational analysis and structural modelling software used is SAP 
2000.  
 
 Response spectrum analysis has been performed using response spectra curves of 
Eurocode 8, where the time history analysis has been performed by referring to the 
earthquake data obtained from the Malaysian Meteorological Department. The results of 
the response spectrum and time history analysis have been compared. Result of the mode 
shape and the natural period of the offshore structure were obtained and discussed in 
detail. Moreover, manual calculation has been performed for comparison purpose. 
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Figure 3.1: Flow Chart of Methodology 
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3.2  INFORMATION AND DATA COLLECTION 
 
To obtain important information and data for the modelling and analysis work, further 
data collection works have been performed during this stage. The information and data 
needed including:  
 
i) Architecture and structural drawing of the typical four-legged fixed offshore 
structure 
 
ii) Location, background and the material used of the offshore structure. 
 
iii) Environmental data from the site location. 
 
iv) Earthquake data – From Malaysian Meteorological Department (MMD) 
 
3.2.1  Offshore Structure Description 
 
The type of offshore structure used in this analysis is 4-legged fixed offshore 
structure. Figure 3.2 shows two of the side views of this fixed offshore structure. This 
offshore structure is the existing structure which located at Terengganu, Malaysia. The 
height of this offshore structure is 53.2 m and has the maximum area at bottom 24.6m x 
24.6m. This structure is using rolled tubular member and primary plate and the material 
is ASTM A572 GR50 that has yield strength 345MPa. This structure is the design 
followed the design code American Institute of Steel Construction Specification for 
design, fabrication and erection of structural steel building (AISC) and American 
Petroleum Institute RP2A-WSD (API).  Due to beyond to the bachelor degree standard, 
we have implement another design code in our manual calculation and computation 
analysis parts for example Eurocode 3: Design of steel structures, Eurocode 8: Design of 
structures for earthquake resistance and American Petroleum Institute RP2A-WSD (API).  
 
